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157] ' ABSTRACT

Apparatus for producing a plurality of filter press dia-
phragms at any one time is disclosed herein. In one

form of the invention the apparatus includes a sealed
housing containing a plurality of sealed modules fed
from a common header, to produce the diaphragms
batch-wise. In another form of the invention, an index-
ing table is employed to produce the diaphragms
contmuously B |
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| MULTIPLE F lLTER PRESS DIAPHRAGM FORMER

BACKGROUND OF THE INVENTION N

1 Field of the Invention | S
‘The present invention pertains to draphragms for
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In another aspect of the present mventlon there 1S

N provrded an asbestos diaphragm for chlor-alkah filter

filter press cells. More particularly, the present inven- |

tion pertains to the manufacture of diaphragms for
- filter press cells. Even more particularly, the present
invention pertains to the manufacture of a plurality of

diaphragms for filter press cells at a smgle tlme
2. Prior Art |

The use of diaphragms in composite filter press cells '

i.e., bipolar and monopolar, has been well documented

he_retofore. Such diaphragms, generally, comprise a

press cells having a pre-determined asbestos thickness.
‘The diaphragm hereof permits more efficrent operatlon- N

of chlor-alkali filter press cells. . - N
For a more complete understandmg of the present:

invention reference is made to the following detailed

~ description and accompanying drawing. In the drawing
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support: surface having deposited thereon a suitable

non-conductive material, e.g., asbestos, fibrous mate--

rial and polymeric material. Conventionally, these dia-

phragms are made or manufactured on a ptecemeal
 basis, i.e., one at a time. |

A plurahty of methods have been developed for man--
~ ufacturing diaphragms on an individual basis. For ex-
~ ample, U.S. Pat. No. 1,372,118 teaches a method for .
producing an ‘asbestos diaphragm wherein an asbestos
slurry is deposited on a support screen. The slurry is

densified by the use of varying vacuums and superat-
mospheric pressure. In U.S. Pat. No. 1,855,497 there is
disclosed a deposit box for the manufacture of asbestos

diaphragms wherein the fingers of the cathode down-

wardly depend into the interior of the box. Perforated

like reference characters refer to like parts throughout a i
| the several views in which: -

BRIEF DESCRIPT ION OF THE DRAWINGS

 FIG. 1 is a perspective view of a first embodlment of
~a multiple filter press diaphragm former in accordance.f_

with the present. invention;

FIG. 2 is a broken cross-sectlonal v1ew through the :":;'ﬁ

multiple d1aphragm former of FIG. 1;

FIG. 3 is an exploded perspective view of a module of o

~ the multlple diaphragm -former of FIG. 1;

20

25

30

feed pipes traverse the interior of the deposit box for -

introduction of water thereinto. According to this ref-

erence, dry asbestos is placed*ln the .tank and, then,
water is introduced . thereinto to form a slurry. The

- cathode is, then, inserted into the box and the water is

35

turned on full. A partial vacuum is then applied to pull |

off the water. After the water level is normalized, a
greater vacuum, then, is applied. The slurry 1s, then,
compacted by the application of a full vacuum across
the cathode away from the slurry deposrt box.

- 40

Other background art is found. in U.S. Pat. Nos

1,910,771 and 3,505,200. - |
However, it is to be appreciated from the prior art

that there has not heretofore been taught the-manufac-

- ture of a plurality of diaphragms at any one time. It is to
this which the present invention is directed.

SUMMARY OF THE INVENTION |

The present invention provides a multiple ﬁlter press
diaphragm former for producing a plurality of such
diaphragms at any one time. In a first embodiment of
the invention, there is provided a housing having a

therewithin. | . o
Each module comprrses a I‘lgld support base havmg a
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- ber 20, as will subsequently be detailed, is used to. den-
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vacuum box disposed underneath the base. A slurry -
inlet box is spaced apart from the base. A sealing means -

~ is interposed between the inlet box and the base. The
~ sealing means supports a grid or the like upon which-
the diaphragm material is deposited. The housing 1s ©¢
completely sealed to prevent loss of vacuum there-_, :

-within.

60

In another embodlment of the 1nventlon there is pro-,_ .

vided a sealed multi-sectioned housing having indexing

means associated therewith. The indexing means shifts

the diaphragms through the various sections. in the

housing to provide apparatus for the continuous manu-

facture of diaphragms for filter press cells. .
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~ FIG. 4 is a cross-sectional view of an altemate em-.
bodiment of the present invention, and . .
~ FIG. 5 is a broken, perspectwe view of the alternate -
‘embodiment of FIG. 4. |

DETAILED DESCRIPTION OF THE PREFERRED o

EMBODIMENTS

| Now with reference to the draw:ng, and n partlcu- T
lar, FIGS. 1-3, there is depicted a first embodiment of -
the present invention. The multiple diaphragm former.
hereof generally indicated at 10, includes a housing 12~ -
including a rotatable door 14. The housing 12 is formed
from any suitable material, and is, preferably, formed

from stainless steel.

~Disposed within the housmg 12 are a plurallty of L
dlaphragm—formlng ‘modules 16, seven of which .are .=
shown. It is to be understood, however that the inven-
tion is not limited to seven modules, but rather contem-
- plates any suitable number of modules which can be,
‘effectively and conveniently operated at.one time. The -~
modules 16 are analogously constructed. Therefore, = .
for purposes of facilitating an understanding hereof I

only one such module will be described. |
Each module 16 includes a base support grrd or per-_'

forated plate 18. Where so formed, the grid 18.1s.
formed from a rigid heavy wire mesh. The grid 18 is
permanently seated atop a vacuum box or. chamber 20. S
The vacuum chamber 20 comprises an open-topped

member having the grid 18 seated thereon. The cham-

sify a slurry deposited on a diaphragm support. and to
collect and draw off excess slurry therefrom.

‘The chamber 20.is provided. with a top perlpheral"_' l‘: -

plurality of dlaphragm-formmg modules prowded shoulder 22 which s inwardly directed. The shouler 22:{ 3

defines a seat for the grid 18. .

Peripherally extendmg around the shoulder 22 and.._:'
seated thereatop is a sealing gasket 24. The sealing
gasket 24 abuts the shoulder 22 and defines a seat for "l
a diaphragm support base or screen.26. The gasket 24
is a thin sealing material formed from neoprene, or the =
like. Preferably, the gasket 24 is a U-shaped gasket'_fjf;
affixed to and extending around the interior lateral

sides and rear side of the housing 12. In this manner, =
the gasket 24 defines a track 28 for the support screen L

26.

Spaced apart from the gasket 24 is a slurry lnlet_'-'. R
~ chamber 30. The chamber 30 is spaced apart from the
gasket 24 a pre-determined distance such that the -
thtckness of the slurry to be deposued can be ac-. o



3.970.516

3
comodated. The chamber 30 includes a lateral or side
wall 32 and-a bottom wall 34. The side wall 32 includes
an aperture 36. The aperture 36 defines an inlet for a
slurry charging means, such as a pipe 38.

The bottom wall 34 1s provided with a plurality of
apertures 40. The apertures 40 permit a charge of
slurry to pass through the bottom wall 34 and onto the
screen 26.

The depth of the chamber 30 IS determmed by the
volume of the slurry charge. |

In constructing the housing 12, one of the lateral
sides thereof 1s provided with a plurality of apertures 42
which are in registry with the apertures 36 so that the
pipes 38 can be inserted therethrough. The apertures
42 are sealed on the exterior of the housing by any

suitable means.

The housing side opposite the side having the slurry'

inlet apertures is provided with a plurality of apertures
44, The apertures 44 define ports for vacuum outlets
46. The vacuum outlets 46 are formed in the vacuum
chambers 20 beneath the grld 18. | o

Fach of the slurry inlet pipes 38 extend from a com-
mon supply header or a common supply tank (not
shown). Likewise, each vacuum outlet 46 1s connected
to a common header (not shown) for simultaneously
drawing a common and co- equal vacuum across each
module 16. - - 3

In order to effectuate a vacuum tight seal within the
housing 12, the interior side 48 of the door 14 has a
plurality of sealing gaskets 50 extending thereacross.
The gaskets 50 matingly engage the gaskets 24 asso-
clated with each of the modules 16.

[0
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In preparing a plurality of diaphragms in accordance

herewith, a support screen 26 is-inserted into the hous-
ing into the track 28 of each module 16. The door 14 is,
then, closed. A charge of slurry is then fed from the
pipes 38 into each inlet chamber 30. Contemporaneous

with the slurry charging, a partial vacuum 1s appited to

the undersurface of the support grid 18. This initially
densifies the slurry on the support screen 26 and draws
off excess slurry. Then, a full vacuum 1s applied across
the grid 18 to fully compact the slurry and to draw oft
excess slurry. The excess slurry can then be returned to
the supply tank. | |

After the full vacuum is applied, the door is then
opened and the prepared diaphragms can be removed
by sliding them out of their respective tracks. In this
manner a plurality of dlaphragms can be pmpared S1-

multaneously.
Referring now to FIG. 4, there is depicted therein an

alternate embodiment of the present invention. Ac-
cording to this embodiment diaphragms for filter press

cells are manufactured continuously. In accordance
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herewith there is a provided a sealed housing 110 hav-

ing three sections 112, 114, 116, respectively. Each
section or stage carries out a pre-determined function
in preparing a diaphragm 118. The stages are continu-
ously formed, such as by elongated table 119 or the
like. | -
The apparatus hereof, also, includes an mdexmg
means 120. The indexing means . can comprise any

suitable means, such as a hydraulic ram or the like, for

shifting the diaphragms from one stage to the next.
The first stage 112 comprises a slurry deposit stage.
This stage comprises a slurry inlet chamber 122,
formed atop a support grid 124. The chamber 122 is
constructed analogously to the inlet chamber 30 and

includes a slurry feed supply line 126 and an apertured
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bottom wall 128 through which the slurry is dEpOSlted

onto the diaphragm support screen.
Disposed beneath the grid 124 is a vacuum chamber

130. The vacuum chamber 130 includes an evacuation

pump for initially depositing an den31fy1ng the slurry on

the diaphragm support screen.
Interposed between the chamber 122 and 130 is the

diaphragm support screen 131. Preferably, the screen
is encased within a sealing gasket, such as a continuous
track 132 which extends along the length of the table
119. -‘
The edge of the screen 118 1S engageable by the ram
120 to shift the screen from one stage to the next.
The second stage 114 comprises a heavy wire screen
134 and which comprises a part of the table 119. The
heavy wire screen or grid 134 supports the diaphragm
support screen while stationed thereat. The second:
stage, also, includes a vacuum chamber 136 disposed
beneath the grid 134 and in communication therewith.
At the second stage 114 a heavy vacuum is applied to

the wet slurry deposited on the diaphragm support

screen. The vacuum applied via the chamber 136 fur-
ther densifies the slurry and collects the excess slurry.

The third stage 116 is constructed analogously to the
second and includes a heavy support grid 138 and an -
evacuation chamber 140 disposed underneath the grid
and in communication therewith. At the third stage, the
diaphragm is dried out by the application of a medium
vacuum thereto.

[t 1s, thus, seen that in accordance with this embodi-
ment there is provided a stage-wise apparatus and pro-
cess for the preparation of diaphragms in a unitary
housing having first, second and third stages wherein a
slurry is deposited, compacted and, then, dried. In
practicing this embodiment, after the screen has the
slurry deposited thereon at the first stage, it is then
indexed to the second stage by the means 120. A new
screen 1s then inserted into the track at the first stage to
deposit a slurry thereon. Then, as this new screen is
shifted to the second stage, such movement causes the
first screen to shift to the second stage and so forth, to
thereby provide a continuous process for diaphragm
manufacturing. Of course, independent indexing means
for each stage can be provided herein. |

The diaphragms produced by the present invention
are adapted for use in filter press cells, either bipolar or
monopolar. Thus, the support screens, therefor, can
comprise any suitable material including a fine wire
mesh and the like. Furthermore, the slurries can com-
prise any suitable material including fibers, polymers,
asbestos and the like. It is also, noteworthy, that both
embodiments of the present invention define a con-
fined system. This 1s especially important with the prep-
aration of asbestos diaphragms. The present confined
system greatly reduces the possibility of breathing as-
bestos fibers and the now documented health hazards
accompanied thereby. _

[t should, also, be noted with respect hereto that each
module or stage can be suitably equipped with individ-
ual vacuum control shut-off valves; slurry metering
means and the like. The unit can, also, be utilized for
heat treatment of diaphragms by prowdlng proper insu-
lation and an external heat source.

As hereinbefore noted, the present invention is ame-
nable to the manufacture of diaphragms for filter press
cells, generally. The present invention has particular
utility in the manufacture of chlor-alkali filter press cell
asbestos diaphragms. Because of the inherent controls



S
incorporated into the instant apparatus it is possible to
create more efficient and improved diaphragms. Thus,
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in accordance herewith there is provided asbestos dia-

phragms for chlor-alkali filter press cells, such as de-
scribed in copending U.S. patent application Ser. No.

535,322, filed Dec. 23, 1974, for “ASBESTOS DIA-
PHRAGMS FOR FILTER PRESS CELLS"; the disclo-

sure of which 1s hereby incorporated by reference.

As disclosed in the copending application, in prepar-
" ing such diaphragms, into each module or first stage is
charged 15 gallons of a weak cell caustic liquor slurry
containing about 2%, by weight, of asbestos. The
charge is introduced into the inlet chamber and a vac-
‘uum of about 3 to 6 inches of mercury is applied across
the grid. This vacuum is maintained for about 1 to 5
minutes. Then, there is applied to the diaphragm sup-
port screen a high vacuum of about 24 to 28 inches of

5

10

13

mercury by either shifting the screen to the second

stage or by altering the vacuum in the vacuum cham-
ber. This high vacuum is attained in about 2 to 5 min-
utes after the second stage is evacuated to about 3

inches of mercury. Finally, a medium vacuum of about

15 to 20 inches of mercury is applied to the diaphragm.
The medium vacuum is maintained for about five to
fifteen minutes to ensure drying. This drying 1is
achieved by either indexing the diaphragm to the third
stage or by altering the vacuum in the vacuum cham-
ber. Thus, within about. 8 to 25 minutes not including
the time required to break the vacuum, index and re-
evacuate there is obtained a diaphragm of the pre-
determined thickness.

It is apparent from the preceding: that there has been
described a multiple of diaphragm former for produc-

ing diaphragms for filter press cells in an efficient and

environmentally safe manner, and Wthh provrdes m-

proved diaphragms.
Having, thus,

claimed 1s:

1. A multiple filter press diaphragm former, compris-
ing:

a. a housing,
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c. a rigid support screen spaced apart from and pro-
vided beneath the slurry inlet chamber, such that a
diaphragm support base is accomodated between
the slurry inlet chamber and the support screen,

d. at least one evacuation chamber disposed beneath
the support screen,

~ e. means for mtroducmg a slurry into the inlet cham-
ber: | |

f. vacuum means for applying varymg vacuums
across the support screen through the evacuation
chamber to densify the slurry 1ssu1ng onto a dia-
phragm support base, and

g. a sealing gasket abutting the support screen and

disposed between the support screen and the inlet
“chamber, the gasket defining a track for shdmgly |
receiving a diaphragm support base. - | |

2. The diaphragm former of claim 1 wherein the o '

slurry inlet chamber comprises a bottom wall havmg a
plurality of apertures provided therein. o
3. The diaphragm former of claim 1 wherein the mlet_:‘-'
chamber, the support screen and the evacuation cham-
ber cooperate to define a module, the housing having a
plurality of modules disposed therewithin, each module |

having slurry mtroduemg means and vacuum means

associated therewith.

4. The diaphragm fermer of claim 3 which further -' '
‘comprises a sealing gasket for each module, the sealing

‘gasket abutting the support screen and disposed be-_- :

tween the support screen and inlet chamber.

5. The diaphragm former of claim 4 wherein each .

sealing gasket defines a track for slrdmgly recewmg a"
- diaphragm support base. |

35

described the invention, what 1s '
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b. at least one slurry inlet chamber disposed 1n the

housing for 1ssuing a slurry onto a diaphragm sup-
port base,

45

50

55

60

6. The diaphragm former of claim 1 whleh further'
comprises: | | -
a. at least three evacuation chambers

~ b. at least three support screens,
c. indexing means, and

wherein the slurry inlet chamber, a first support screen
and a first evacuation chamber defines a first stage; a

second support screen and a second evacuation cham-
ber defines a second stage; a third support screen and a -
third evacuation chamber defines a third stage, and

indexing means transfers a dlaphragm support base o

between the stages. .
| ok ok ok kK
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